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(54) Composite irldium-metal-oxygen barrier structure wrth refractory metal companion barrier 
and method for its fabrication 



(57) An Ir-M-O composite film (1 8) has been provid- 
ed that is useful in forming an electrode of a ferroelectric 
capacitor, where M Includes a variety of refractory met- 
als. The Ir combination film Is resistant to high temper- 
ature annealing In oxygen environments. When used 
with an underlying barrier layer (14) made from the 
same variety of M transition metals, the resulting con- 
ductive barrisr also suppresses to diffusion of Ir Into any 
underlying Si substrates. As a result, Ir ailrcide products 
are not formed, which degrade the electrode Interface 



characteristics. That Is, the Ir combination film remains 
conductive, not peeling or forming hillocks, during high 
temperature annealing processes, even in oxygen. The 
Ir-M-O conductive electrode/barrier structures are use- 
ful in nonvolatile FeRAM devices, DRAMs, capacitors, 
pyroelectrtc Infrared sensors, optical displays, optical 
switches, prezoelectrlc transducers, and surface acous- 
tic wave devices. A method for forming an Ir-M-O com- 
posite film barrier layer (16) and an Ir-M-O composite 
film ferroelectric electrode are aJso provided. 




PAGE 77/80 * RCVD AT 4/13/2004 2:48:52 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 * DNIS: 8729306 * CSID: 6567463263 * DURATION (mm-SS): 32-42 



13/04 04 TUE 15:17 FAX 6567468263 



HORIZON IP PTE LTD 



@078 



EP 1 054 441 A3 




European Patera 
Office 



EUROPEAN SEARCH REPORT 



Application Numbtr 

EP 00 30 4334 



s 



8 

3 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Categwyi CttaUon of document wttfi indication, where appropriate. 

of retevant 

PATENT ABSTRACTS OF JAPAN 
vol. 1998, no. 14, 
31 December 1998 (1998-12-31) 
-A JP 10 242409 A (SONY CORP), 
H September 1998 (1998-09-11) 

* abstract * 

* paragraph '0026! - paragraph '0077!; 
figures 2,3,5 * 

PATENT ABSTRACTS OF JAPAN 
vol. 1998, no. 05, 
30 April 1998 (1998-04-30) 
-» JP 10 022469 A (MITSUBISHI ELECTRIC 
CORP), 23 January 1998 (1998-01-23) 

* abstract * 

-A US 6 015 989 A (MIKAMI N0B0RU FT AL) 
18 January 2000 (2000-01-18) 
+ column 8, line 15 - line 36 * 

* column 8, line 56 - column 12, line 27 * 

* column 14, line 1 - line 43 * 

* column 16, line 58 - colusm 17, line 26; 
claim 1; figures 7-14 * 

US 5 905 278 A (NAKABAYASHI MA5AAKI) 
18 Hay 1999 (1999-05-18) 



column 9, line 7 * 
- column 11, line 48 



* column 8, line 15 - 

* column 10, line 38 
* 

* column 13, line 45 - column 14, line 3; 
figures 8D,G * 



-/- 



Th« prawnt search report h» been drawn up tor all claims 



Relevant 
to cJalm 

1,5,7,8, 
10-14, 
20,21, 
23-25, 
29,31, 
36,37,40 
26-28, 
32,34, 
38,39 



CLASSIFICATION QT THE 
APPLICATION (h iLCtT) 

H0JL21/02 
H01L21/285 
H01L21/768 



1,5-10, i 
13,14, 
23,24, 
29,31, 
33,36-40 
25,26,34 



10-17, 
19-21 , 
23,24, 
27,28, 
31,33, 
34,36-40 



TECHNICAL FIELDS 



H01L 



Rao* c4 MOKfr 

THE HAGUE 



1 November 2002 



8 



CATEGORY OP CITED DOCUMENTS 

X: particularly ratovw* if te*«yi ^*>ne 

y - parikiilariy ntnaot if eorrfctaod wtth another 

ODOumonlof thewne category 
A: technological bac*uK»«ki 
O : non^nrittfn dbctoaura 
P ; MormadU a ttooumwd 



M1cke, K 



T : moory or pclncfpte umfeHying mo invention 
E : ftarttap patent oocumeni, bill pUNbhodon. or 

ffBartttefMrtgdale 
D : dbctmwnt tted in the application 
L : bocufnonl clod tor otter raasons ' 



■•it.l-.l. 



* : ^ mbdr ,ha 881,16 P* 1 " 1 con-Mpondttg 



2 



PACE 78/80 * RCVD AT 4/13/2004 2:48:52 AM [Eastern Daylight Time] " SVR:USPTO-EFXRF-1/0 * DNIS: 8/29300 ■ CSID: 056/463203 * DURATION (mm-ss): 32-42 



13/04 04 TUE 15:17 FAX 6567468263 



HORIZON IP PTE LTD 



©079 



EP 1 054 441 A3 




European Pvten* 



EUROPEAN SEARCH REPORT 



EP 00 30 4334 



Category 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document with IndlcaSon, wrier* appropriate. 
of retevant passages 



DE 197 37 323 A (PHILIPS PATENTVERWALTUN6) 
11 March 1999 (1999-03-11) 



* the whole document * 

US 5 838 605 A (BAILEY RICHARD A) 
17 November 1998 (199B-11-17) 



* column 3, line ll - column 5, line 14; . 
figures 7-9 * 

W0 00 34988 A (PRIMIG ROBERT ;BRUCHHAUS 
RAINER (DE); INFINEON TECHNOLOGIES AG (DE) 
15 June 2000 (2000-06-15) 



Relevant 
to claim 



1-4,7, 
10-17, 
19-21, 
23,24, 
31,36-40 



1-7,10, 
14,15, 
17,19, 
23,33, 
36 , 38-40 



* the whole document * 



1.5,6,8, 
9,11,13, 
14,20, 
24, 

27-29 , 
33,37-40 



CLASSIFICATION Of THE 
APPLICATION JtnlCLT) 



TECHMCAL FIELDS 
SEARCHED (lntCL7> 



The pmaant match report has bean drawn up lor al claims 



THE HAGUE 



1 November 2002 



CATEOOHV OF CITED DOCUWENT3 

X : particularly rofcmvt Vtajewi aflaae 

Y : cartfcutarfr relevant * combined with another 

Chxiumom fit the same category 
A : tactinotogja* bacftprooix] 
O : non-vfffuen dfectoture 
f : intermediate dpcumerrt 



Hlcke, K 



T : theory or principle underlying Ow lnv«rikv> 
E : aerie r pewit document, but puHfehed on. or 

aflarths flAia data 
D : document ofed ki trio applcaiion 
L : document ctad forotfter reasons 

^ „ 

A : member of (he *Amm patent farraY. correftpcmdra 



3 



PACE 79/80 * RCVD AT 4/13/2004 2:48:52 AM [Eastern Daylight Time] * SVR:U6PTO-EFXRF-1/0 * DNiS:8729306 * CSID: 6567468263 * DURATION (mm-ss):3242 



13/04 04 TUE 15:18 FAX 6567468263 



HORIZON IP PTE LTD 



@080 



t 



EP 1 054 441 A3 



™'^I°I HE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO 



EP 00 30 4334 



cur( W« ™»ni Office fe in no way liable for these particulars which nra m*™*,^^ *~ ^ 

^ wnfcn merely Given tor the purpose of Information. 

01-11-2002 



Patent document 
dted lo search report 



JP 10242409 



OP 10022469 



DE 19737323 



US 5838605 



W0 0034988 



Publication 
date 



A 
A 



11-09-1998 (JS 



23-01-1998 US 



US 5905278 A 



18-05-1999 JP 

US 



17-11-1998 US 



15-06-2000 



DE 
CN 
M0 
EP 
US 
US 



Patent rarrtry 



6011284 A 



6015989 A 



10173138 A 
6337238 81 



11-03-1999 DE 19737323 Al 



5985713 A 



19857039 Al 
1334960 T 
0034988 Al 
1149408 Al 
6377311 Bl 
2002017676 Al 



Publication 
date 



04-01-2000 

18-01-2000 

26-06-1998 
08-01-2002 



11-03-1999 



16-11-1999 

21-06-2000 
06-02-2002 
15-06-2000 
31-10-2001 
23-04-2002 
14-02-2002 



8 



For more detail* about We anne* ; see Official Journal of the European Patent OWce. No. 12*2 



4 



PACE 80/80 * RCVD AT 4/13/2004 2:48:52 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 * DNI8:8729306 ■ CSID:6567468263 * DURATION (mm-ss): 32-42 



